Mutation status of the residual ATM allele is an important determinant of the cellular response to chemotherapy and survival in patients with chronic lymphocytic leukemia containing an 11q deletion.
The ataxia telangiectasia mutated (ATM) gene is located on chromosome 11q and loss of this region is common in B-cell chronic lymphocytic leukemia (CLL). Our aim was to determine if CLL tumors with a chromosome 11q deletion might be divided into two subgroups based on the status of the remaining ATM allele. The sequence of the residual ATM allele was determined in 72 CLLs with an 11q deletion. This was related to the cellular response to irradiation or cytotoxic drug exposure in vitro and clinical outcome. We show that the residual ATM allele is mutated in 36% of CLLs with an 11q deletion and that these leukemias demonstrate an impaired cellular response to irradiation or cytotoxic drug exposure in vitro. Inactivation of the second ATM allele was associated with a reduction in patient survival beyond that already dictated by the presence of an 11q deletion (P = .0283). Furthermore, we demonstrate that ATM mutations may arise during the evolution of an 11q deleted subclone and are associated with its expansion. CLL with 11q deletion can be divided into two subgroups based on the integrity of the residual ATM allele. Patients with complete loss of ATM function, due to biallelic ATM defects, have defective responses to cytotoxic chemotherapeutics in vitro and a poorer clinical outcome. ATM mutant subclones can develop during an individual's disease course and give rise to additional expansion of the 11q deleted subclone.